This talk focuses on stop-and-go instabilities in dense tra c ows, and how autonomous vehicles can be applied to control for these instabilities.
OVERVIEW
It was shown by Sugiyama [1] that stop and go waves will emerge from human-driven tra c even without physical bottlenecks (e.g., merging tra c or a reduced number of lanes). In this research, we describe the metrics applied to these kinds of tra c ows, and how those metrics are related to estimates of safety of the entire ow. The metrics begin with those applied to tra c, namely throughput Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for pro t or commercial advantage and that copies bear this notice and the full citation on the rst page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior speci c permission and/or a fee. Request permissions from permissions@acm.org. SCAV'17, Pittsburgh, PA USA © 2017 ACM. 978-1-4503-4976-5/17/04. . . $15.00 DOI: 10.1145/3055378.3055380 (number of vehicles per hour), and instantaneous average velocity of all vehicles in the ow. We further de ne new metrics that may be applied to speci c safety concerns such as following distance, by measuring how often a driver brakes, and with what magnitude.
In order to control the tra c ow according to these metrics, we must explore how to perform in-situ measurements by various sensors availble both in the ow and external to vehicles. Once we have established the baseline for metrics, we explore how to measure individual vehicles' trajectories and velocities with various on-board and environmental sensors. These include the use of OBD-II sensors installed in each vehicle in the ow, as well as external cameras and on-board distance sensors. Since these sensors use di erent modalities with various rates and time horizons, we also discuss how to validate measurements and synchronize them with respect to common events.
Methods for control are discussed based on the available data and their reliability. Results from simulation and their limitations factor in to how the models applied in simulation must be compared to models observed in physical experiments. The talk concludes with discussion of results from these physical experiments that have drivers with full-sized cars replicate the scenario of the Sugiyama experiment, but with velocity control implemented with only one of the vehicles.
